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HYOROLOGY REPORT for 28610 MAC TAN ROAD

1.0 EXECUTIVE SUMMARY

1.1 Introduction

This Hydrology Study for 29610 Mac Tan Road has been prepared to analyze
the hydrolegic characteristics of the existing and proposed project site, and
determine the existing condition offsite hydrologic characteristics that are
conveyed through the proposed project site. This report intends to present the
methodology and the calculations used for determining the runcff from the project
site in both the pre-developed {existing) conditions and the post-developed
{proposed) conditions, as well as the offsite areas, produced by the 100 year &
hour storm.  Additionally, this report intends te include hydraulic analysis of each
existing natural drainage channel to delineate the Iimits of inundation from the

100-year 6 hour storm event.

1.2 Existing Conditions

The proposed project site is located off of the west side of Mac Tan Road, south
of SR-76, north of Valiey Center Road, east of Cole Grade Road, and west of
Valley Center Road as shown on the vicinity map below:
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HYOROLOGY REFORT for 29610 MAC TAN ROAD

The existing site consists of a single family residential structure, located on a
single parcel. Drainage from the existing site is primariiy conveyed in a southerly
direction across the project site. As this drainage is directed to the south, it is
conveyed overland via one of two natural channels that cross the project site.

An existing 24-inch CMP cuivert crosses Shady Oaks Way and discharges info
the natural channel in Parcel 2. This culvet was constructed to convey
stormwater from the property to the north of Parcel 2. A grated inlet collects
runoff and is then conveyed through the 24-inch CMP.

Along the westerly side of Mac Tan Road an existing brow ditch collects and
conveys surface water runoff from Mac Tan Road and conveys it in a southerly
manner. The watershed basin for this brow ditch has an area of roughly 0.42
acres, of the 17.3 acre easterly watershed. This brow ditch is unimproved and
has several points in which storm water it conveys will leave the brow ditch and

fiows into the natural channel to the west.

1.3 Proposed Project

The project site consists of a two parcel split with one parcel containing an
existing single family residential home and the second parcel proposes grading
for a future single family residence. No additional improvements are proposed on
the existing single family residential home parcel at this time. Some undisturbed
terrain covered with natural vegetation is proposed to remain. '

The drainage of the proposed development will essentially maintain the same
flow patterns as the existing condition. Earthen swales will be utilized to direct
storm water on site safely away form the proposed structures. Storm water
generated and conveyed across the proposed residential pad will be conveyed in
earthen and BMP swales and will ultimately confluence with the natural channel
to the west of the project site. The proposed residential lot design will also utilize
a driveway accessing the proposed lot from the private road to the north, Shady
Oaks Way. This proposed design will not impact drainage or road improvements

in Mac Tan Road.

The intent of storm drain system design was to maintain the existing conditions to
the maximum extent practicable.

1.4 Summary of Results

Hydrologic analysis of the pre-developed and post-developed conditions of the
proposed project site is included in this report as section 3.1 and 3.2 respectively.
The pre-developed and post-developed condition hydrologic model that was
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HYDROLOGY REPORT for 20610 MAC TAN ROAD

developed to analyze the project site includes two points of analysis. Section 3.1
lustrates that the easterly watershed area is equal to 17.3 acres, has a time of
concentration {Tc) equal to 16.45 minutes and has a peak discharge in the 100-
year 6 hour storm event of 33.88 cfs; while the westerly watershed area is equal
to 192.43 acres, has a time of concentration {Tc) equal to 27.35 minutes and has
a peak discharge in the 100-year 6 hour storm event of 268.65 cfs. In the post-
developed condition hydrologic analysis in section 3.2 illustrates that the easterly
watershed area is equal to 17.3 acres, has a time of concentration {Tc) equal to
16.45 minutes and has a peak discharge in the 100-year 6 hour storm event of
34.07 cfs; while the westerly watershed area is equal to 192.43 acres, has a time
of concentration (Tc) equal to 27.35 minutes and has a peak discharge in the
100-year 6 hour storm event of 268.65 cfs.

Additionally, hydraulic analysis of the two existing natural channels was prepared
for the portion of the channel that cross the project site. Two channel cross
sections were analyzed for each channel using the peak flows tributary to them.
The hydraulic analysis of these channels was generated to delineate the limit of
inundation for each channel. The output data from this analysis of the channels
associated with the easterly and westerly basins are included in section 4.1 and

4.2 respectively.

1.5 Conclusions

The project site hydrologic models for both the pre- and post-developed
conditions encompass a total area of 17.30 acres for the easterly basin and
192.43 acres for the westerly basin, and each condition consists of two separate
sub-basins. Evaluating the two models, the proposed development will maintain
the hydrologic and hydraulic characteristics of the westerly watershed identically
to the existing conditions. However the hydrologic and hydraulic characteristics
of the easterly watershed, associated with the proposed parcel 2 residential lot
amount of runoff discharged from the project site, will be slightly impacted. The
addition of the residential structure and driveway will create an increase in
impervious surface and result in slightly more runoff being discharged form the
project site as compared to the runoff from the site in the existing conditions.
Due to the fact that the proposed design includes creating a graded flat pad
suitable for construction of a residential structure, the flow path of stormwater
generated on parcel 2 in the vicinity of the driveway or structure will be
attenuated by the fiat flowpath and the drainage improvements. However the
hydrologic model for the proposed developed condition illustrates that an
increase in the 100-year peak discharge as compared to the existing condition
model of 0.19 cfs, an increase of only 0.56% from the existing condition peak
flow, and therefore no significant impact to the downstream conditions is

anticipated.

The proposed storm drain system incorporates the design of the grass-lined BMP
swales located on the proposed parcel and will convey storm water over pervious
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HYDROLCGY REPORT for 29610 MAC TAN ROAD
surfaces prior to reaching each respective point of discharge, along the southery
project boundary.

The proposed storm drain system will safely convey the entire 100-year peak
flow generated by offsite and onsite runoff.
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1.6 References

“San Diego County Hydrology Manual”, revised June 2003, County of San Diego,
Department of Public Works, Flood Control Section.
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

2.0 METHODOLOGY

2.1 Introduction

The hydrologic model used to perform the hydrologic analysis presented in this
repert utilizes the Ration Method (RM) equation, Q=CIA. The RM formula
estimates the peak rate of runoff based on the variables of area, runoff
coefficient, and rainfall intensity. The rainfall intensity (I} is equal to:
| =7.44 x Pg x DO8%
Where:

| = Intensity (in‘hr)

Ps = 6-hour precipitation (inches)

D = duration {(minutes — use Tc)

Using the Time of Concentration {Tc), which is the time required for a given
element of water that originates at the most remote point of the basin being
analyzed to reach the point at which the runoff from the basin is being analyzed.
The RM equation determines the storm water runoff rate {Q) for a given basin in
terms of flow (typically in cubic feet per second (cfs) but sometimes as gallons
per minute (gpm)). The RM equation is as follows:

Q =CIA
Where:
Q= flow (in cfs)
C = runcff coefficient, ratio of rainfall that produces storm water
runcff {runoff vs. infiltration/evaporationfabsorption/etc}
| = average rainfall intensity for a duration equal to the Tc for the
area, in inches per hour.
A = drainage area contributing to the basin in acres.

The RM equation assumes that the storm event being analyzed delivers
precipitation to the entire basin uniformiy, and therefore the peak discharge rate
will occur when a raindrop that falls at the most remote portion of the basin
arrives at the point of analysis. The RM also assumes that the fraction of rainfall
that becomes runoff or the runoff coefficient C is not affected by the storm
intensity, [, or the precipitation zone number.

In addition to the above Ration Method assumptions, the conservative
assumption that all runoff coefiicients utilized for this report are based on type “D”
soils. The 100-year 6-hour and 24-hour Rainfall isopluvials, showing the
approximate project location, as well as the Soil Hydrologic Groups map are
included at the end of this section.
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

2.2 County of San Diego Criferia

As defined by the County Hydrology Manual dated June 2003, the rational
method is the preferred equation for determining the hydrologic characteristics of
basins up to approximately one square mile in size. The County of San Diego
has developed its own tables, nomographs, and methodologies for analyzing
storm water runoff for areas within the county. The County has also deveioped
precipitation isopluvial contour maps that show even lines of rainfall anticipated
from a given storm event (i.e. 100-year, 6-hour storm).

One of the variables of the RM equation is the runoff coefficient, C. The runoff
coefficient is dependent only upon land use and soil type and the County of San
Diego has developed a table of Runoff Coefficients for Urban Areas to be applied
to basin iocated within the County of San Diego. The table categorizes the land
use, the associated development density (dwelling units per acre) and the
percentage of impervious area. Each of the categories listed has an associated

runoff coefficient, C, for each soil type class.

The County has also illustrated in detail the methodology for determining the time
of concentration, in particular the initial time of concentration. The County has
adopted the Federal Aviation Agency's (FAA) overland time of flow equation.
This equation essentially limits the flow path length for the initial time of
concentration to lengths of 10C feet or less, and is dependent on land use and

slope.
2.3 Runoff Coefficient Determination

As stated in section 2.2, the runoff coefficient is dependent only upon land use
and scil type and the County of San Diego has developed a table of Runoff
Coefficients for Urban Areas to be appiied to basin located within the County of
San Diego. The table, included at the end of this section, categerizes the land
use, the associated development density (dwelling units per acre) and the
percentage of impervious area.

For the proposed development the total number of dwellings associated with the
watersheds is 64, and the total watershed area is roughly equal to 209.73 acres.
The developed portions of the project site were modeled with a dwelling unit per
acre (DUfA} ratio of 0.31 and therefore the runoff coefficient of 0.41, which
corresponds to DUfA of 1 or less and an impervious ration of 10%, was chosen.

For the existing conditions except for the area described in the hydrologic model
between nodes 16 and 10, one coefficient was calculated. The total number of
_ dwellings associated with the watersheds is 63, and the total watershed area is

roughly equal to 209.73 acres. The existing condition analysis was modeled with
a dwelling unit per acre (DU/A) ratio of 0.30. Therefore the runoff coefficient of
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HYDROLOGY REPORT for 28610 MAC TAM ROAD

(.41, which corresponds to DUfA of 1.0 or [ess and an impervious ratic of 10%,
was chosen.

Additionally a calculated coefficient, as described in the previcus paragraph, was
utilized to predict the hydrologic characteristics of the area associated with the
proposed parcel 2. In the existing condition the watershed sub-basin associated
with the lot includes impervious surfaces from Mac Tan Road and the private
road Shay Oaks Way. Based on the impervicus surface ratio comparison a
runoff coefficient of 0.39 was calculated and used for the sub-basin watershed

directly associated with the proposed parcel 2.
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HYDROLOGY REPCORT for 28610 MAC TAN ROAD

3.0 Hydrology Model Output
3.1 Pre-Developed Hydrologic Model Output

LA T FE R L SR RS R E RS FEL S AL SRS R R AR R L E N R R L EE RN LE S ERLES TR LR R L NS

RATICHNAL METHOD HYDROLOGY COMPUTER FROGRAM PACKAGE
Reference: SAN DIEGD COUNTY FLOOD CONTROL DISTRICT
2003 ,1985,1981 HYDROLOGY MANUAL
{ch Copyright 1982-2005 Adwvanced Engineering Software (aes}
Ver. 2.0 Release Date: 06/01/2005 License ID 1574

Analysis prepared bw:

EhEhEARE RS NIRRT AR NN LAkt DESCRIPTION OF STIIRY RS+ 4 Ak kdhkhhdnhkhd bk ook hor
* HYDROLOGIC ANALYSIS OF THE 100-YEAR &-HOUR STGEM EVENT FOR: *
+ ThM TPM -APN #188-191-28 - 29610 MAC TAN ROAD *
* PRE-DEVELJPED CONDITIONS

IEETETE RS SRS IL L LRSS SRS RIS S o RS RARL RS A SRS ERL R SRS ER RS ERLELESESES BEY

FILE NAME: C:%AESW2(07-71\100-EXZ.DAT
TIME/DATE OF STUDY: 13:02 06/22/2007

2003 5AN DIEGD MAMUAL CRITERIA

USER SPECIFIED STORM EVENT({YERR; = 100.00D

6-HOUR DURATION FRECIPITATION (IMCHES} = 3.0

SPFECIFIED MENIMUM PIPE SIZE(IMCH] = &.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL: TO USE FOR FRICTION SLOPE = Q.90

SAEN BIBESO HYDROLOGY MANGAL, "C*-VALUES USED FOR RATIONAL METHOD

HOTE: USE MODIFIED RATIONAL- METHOD PROCEDRES FOR CONFLUEMCE ANALYSIS

+ISER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MCDEL*
HALF- CROWN TO STREET-CROSSFALL:: CURE GUITER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK~ HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) {FT} SIDE f SIDPES WAY [FT} {FT}Y  {FT}  (FT) [n)

i .0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.187 (.4150

GLOBAL STREET FLOW-DEPTH CCHSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - {Top-of-Curb}
Z. [Depth)*{Velocity) Constraink = 6.0 (FT*FT/5)
*SIZE PIPE WITH A FLOW CAPACTTY GREATER THAN
OR BQOLT, TO THE UPSTREAM TRIBUTARY FIFE.*

ITERIFT SRS FIFLFESNINIEL NS S SR ARASAREA LR A AR AR R ARt ARl R bt Rl

FLOW PROCESS FROM NODE 14.90 TO NCDE i3.00 IS COPDE = 21

RESIDEMNTIAL (i. DU/AC OR LESS) RUNOFF COEFFICIERT = .4140

SOIL CLASSIFICATION IS "D°
£.0.3. CURVE NUMBER {RMC II) = 82

DJOBSHLZ0T-71 TamHYD-03.doc
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INETIAL SUBARER FLOW-LENGTH{FEET) = 10Q.00
UPSTREAM ELEVATION (FEET) = 1842.00

DOWHNSTRERM ELEVATION (FEET) = 1834.00
ELEVATICN DIFFERENCE (FEET) = &.00

SUBAREA OVERLAND TIME OF FLAW(MIN.) = 6.210
100 YEAR RATNFALL INTENSITY(INCH/HOUR) = 8&.70%

SUBARER RUROFF(CF5) = 0.29
TOTAL AREA(ACRES] = 0.08 TOTAL RUNOFFICFS) = .28

LA AL L EL ERE S ENEELLELSS AL SRR R F A FR S E L E R R E R R Y Y I L LT E LT T LY

FLOW PROCESS FROM NODE 13.00 TO NODE 12.00 IS CORE = G532
>»»>>O0MME NATURAL VALLEY CHAMNNEL FLOW<<<<<
>>>5>>TRAVELTIME THRU SUTHARER<<<<<

ELEVATION DATA: UPSTREARM(FEET} = 1834.0{0 DOWMNSTREXM (FEET) 1664, 00
CHANWNETL, LEMNGTH THRU SUEAREA(FEET) = 2282.42 CHANMEL SLOPE = 0.0745
NOTE: CHAHNEL FLOW OF 1. CFS MAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FILAIW THEF SUHAREA(CFS5) = 0.29

FECHW ELOCITY {FEET/SEC) = 4_.09 [PER LACFCD/RCFC&WCD HYDROLOGY MAMUAL)
TRAVEL TIME(MIN.) = %.2% Tc{MIN.) = 15.50

LONGEST FLOWPATH FROM NODE 14.00 T MODE 12.00 = 2382.42 FEET.

A ER A RS EREL SRS S AR EEL RS EEEREL AR RIS AL ELEEFEEI I FI IR SN LRI LR L ELE ST T LY IOF]

FLOW PROCESS FROM NODE 13.00 TO NODE 12.00 ¥8 CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.825

RESIDENTIAL (1. EOSAC QR LESS) RUNOFF COEFFEICIENT = ,4100
S0IEL CLASSIFICATION IS "D™

8.C.5. CURVE NUMBER (AMC XX} = B2

AREA-AVERAGE RONOFF COEFFICIENT = (.4100

SUBAREA AREM (ACRES] = 15.17 SUBARER RUNOFF{CF5] = 3g.ol
TOTRL ARER{ACHRES) = 15.25% TOTAL RUNOEF (CES) = 30.17

TCIMIN.] = 15_50
B R R e Y T T

FLOW PROCESS FROM MODE 12.04 TO NODE il.040 I8 CODE = 31
»>»>>>C0MPFUTE PIPE-FLOW TRAVEL TIME THRE SUBRRER<<<<<
»>>>>>ISING COMPUTER-ESTIMATED PIPESIZE [NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1661.00 DINNSTREAM(FEET) = 1652.00
FLOW LENGTH(FEET) = 54.57 MANNING'S N = 0.015
LEPTH OF FLOW IN 18B.0 INCH PIPE IS 12.% INCHES

PIPE-FLOW VELOCITY{FEET/SEC.] = 22.32
ESTIMATED PIPE DIRMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FL{W(CFS) = 30.17
FPIFE TRAVEL TIME(KIH.) = 0.04 Tc(MIN.) = 15.54
i4.00 TG MCDE 11.00 = 2426.99 FEET.

LONGEST FLOWPATH FROM NODE

EL LN E RS A ESE R ES LSRR LS SRS PR E RSN ESEENEIEE T REEREEEES EEEELEFEE N TIRE RN BULIEE A P 1Y

FLOW PROCESS FROM NODE 11.00 T$ MODE 10.Q0 IS CCDE = 52
>>»>>C0MPITE NATURAL VALLEY CHANNEL FLOW<<<<<
»»»>>»TRAVELTINE THRUF SUBAREA<<<<<

ELEVATION DATA: UPSTREARM(FEET) = 1652, 00 DOWMSTREAM(FEET] = 1644.00
CHANNEL LENWGTH THRU SUBLREA (FEET) = 298,94 CHANNEL SLOPE = 0.0268
CHANNEL FLOW THRU SUBAREACFS) = 30.17

FLART VELOCITY ([FEET/SEC) = 5.4% {PER LACECE/RCPCEWCD HYDROLOGY MANUAE]

TRAVEL TIME{MIN.] = 0.91 Tc(MIN.) = 1&.45

LONGEST FLOWFATH FROM NOGE 14 .0 TC HODE 10.00 = 2735.93 FEET.

RN AR R RS SR AT R ERENLRLE SR FLEN R R L R L ERERER R I RN LR L LN L BN E NI WP gy gy T ey

FL{OW FROCESS FROM HODE 10.00 TO HODE 10.90 IS QODE = 1

TOTAY, NUMBER OF STHEAMS = 2
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HYDROLOGY REPGRT for 20610 MAC TAN ROAD

CONFLFENCE VALUES USED FOR INDEPEMDENT STREAM 1 ARE:

TIME OF CONCENTRATICN(MIN.] = 16.45

RATNFALL INTEMSETY{INCH/HR] = 4.64

TOTAL STRERM AREA{ACRES) = 15.25

PERK FLOW RATE{CFS] AT CONFLUENCE = 3017

LR A R AR AES L ER LR ESERLERLELESESEELESSEARENAERELLER SRS SI LN RLELE L N LR S SRS

FLOW FROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 21

*USER SPECIFIED (SUBARER} :

RESIDENTIAL [l. DU/AC OR LESE} RUNOFF COEFFICIENT = 3900
5.C.8. CURVE NUMEER (AMC IT) = 82

INITIAL SUBARER FLOW-LEMGTH{FEET) = 100.00

UBPSTREAM ELEVATION(FEET} = 1665, 04

DOWMSTREAM ELEVATION{FEET} = 1656. 60

ELEVATION DIFFERENCE(FEET] = B.40

SUBAREAR OVERLAND TIME OF FLOWIMIN.) = 6.287

100 YEAR RAINFALL INTENSITY{INCH/HOUR} = 8.637

SUBAREA RUNOFF{CFS) = 0.98

TOTAL AREA{ACRES) = 0.29 TOTAL RUNOFF(CFS) = 0.98

ER AL L AR AESER AR AN AR AR E LR RERERSLERLERL SR ERESERERERERELELRENEERLENS ]

FLOW PRCCESS FROM IOLDE 15.00 T3 NODE i0.00 IS CCDE = 52

>»»>>>COMPUTE MATURAL VALLEY CHAMNEL FLOW<<<<<
>»>»>TRAVELTIME THEU SUBREER<<<<<

) ELEVATION DATA: UPSTREAM{FEET) = 1656.60 DOWNSTRELM (FEET] = 1644 .00
: CHANMEL LENGTH THRY SUBAREA(FEET} = 280.82 CHANMEL SLOPE = 0.0449
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATI(N
: CHANNEL FLOW THRU SUBARER(CFS) = 0.88
FLOW VELOCITY{FEET/S5EC} = 3.18 (PER LACFCD/RCFCEWCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.] = 1.47 Te [MIN.) = 7.78
LONGEST FLEORWPATH FROM NODE 16.00 TO NODE 16.00 = 380.82 FEET.

iR R R ARL AL ESERL SRS EL L R ERERELERLEELLLELSERLESE IR EELELRS SR ENS LS ]

FLOW FROCESS FROM NODE 15.0Q T9 NODE 10.00 IS CODE = 81

100 YEAR RATNFALL IWNTENSITY [INCH/HOUR)

1 *USER SPECIFIED (SUBARER] :
; RESIDENTIAL (1. DU/AC CR LESS] RUONOFF {O0JEFFICIENT = .3900

5.C.8. CURVE NUMBER (AMC II) = 82

AREAR-AVERAGE RUMOFF COEFFICIENT = 0.3900

SUBAREA AREA(RCRES) = 1.76 SUBAREA RUNOFF (CFE] = 5.14
TOTAL ARER{ACRES) = 2.05 TOTAL RUNOFF [CFS) = 6.03
TC[MIN.} = T.76

AR RS LN R R SRS R IR SRR AR R ERE SRR R RS EAR RN AR rERFESESR S SRR R AR R X 2]

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS OODE = 1
>>>>>DESIGNATE INDEPENDENT STRERM FOR CONFLUENCE<<<<<
>>>>>AND COMPOTE VARIONS CONFLAIENCED STREAM VALUES<<<<<

TOTAL WNUMBER OF STREAMS = 2
CONFLUENCE VALNES USED FOR INDEPENDENT STRERM 2 ARE:

TIME OF CONCEWNTRATION(MIN.) = 7.76

"RATNFALL IMTENSITY {INCH/HR} = 7.54

TOTAL STREAM AREA [ACRES! = 2.05

PEAF, FLOW RATE(CFS) AT CONFLUENCE = 6.03

** CONFLUENCE DATA **

STRERM RUNOFF Tc INTENSITY ARER

NUMEBER {CFS} {MIH.} { THCH / HOUR. ) [ACRE}
1 30,587 16.45 4.644 15.2%
2 5.03 7.76 7.540 2.05

RAINFALL INTENSITY AND TIME OF CONCERTREATION RATIO

DJCBSHLI200Y-71 TarmiHYD-03.doc
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HYDROLOGY REPORT for 20610 MAC TAN ROAD

CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW BATE TAELE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS} {MIN.} [ INCH/ HOUR)
1 20.26 7.76 7.540
2 33.38 15.45 4.644
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW BATE{CFS! = 33.88 Toi{MIN.) = 16.45
TOTAL AREA[ACRES) = 17.30
LONGEST FLOWPATH FROM NODE 14.40 TO NODE 10.00 = 2735.93 FEET.
e e e e e e e e e ——————— +
| END ANALYSIS OF EASTERLY BASIN |
| BEGIM ANALYSIS OF WESTERLY BASIN |
| |
A e e e ML LG EE————— +

IR ET RIS LIS TSRS RS L ELEL LSS R AR A ES R RS A R RS R ES IR SRS LR AR AR RN EL A LTS LT

FLOW PROCESS FROM NODE 23.00 ™ HODE 22.00 IS COEE = 21

RESIDENTIAL (i. DU/AC OR LESS} RONOFF COEFFICIENT = .4100

S0IL CLASSIFICATION IS5 "B
£.C.5. CURVE NUMBER {ANC IXI} = 82

INITIAL SUBAREA FLOW-LENGTH{FEET) = 1Q0.00
UPSTREAM ELEVALTION (FEET) = 1962.00
ECWNSTREAM ELEVATION (FEET) = 1955.400
ELEVATION GIFFERENCE(FEET) = 7.00

SUBARER (VERLAND TIME OF FLOWIMIN.} = 6.493
100 YEAR RAINFALL INTENSITY{INCH/HOUR) = §&.459

SUBRRER RUMOFF{CFS] = 2.25
FOTAL AREA{ACRES) = 0.65 TOTAL RUNOEF (CFE} = 2.25

I E LI LR R e s s R s PR N SN L PR A F L SRR E R SR E RS L E NS FE R FE ELE SRS A E L E L L LT

FL{W PROCESS FROM RODE 22.00 TO NMODE 21.00 I8 CODE = B2

>»>>>COMPUTE NATURAL YALLEY CHANNEL FLOW<<<<<
>»>»>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAMI{FEET) = 1955. 00 DOWNSTREAN(FEET) = 1£51.400
CHANNEL LENGTH THRU SUBAREA(FEET) = 51&66.46 CHANNEL SLOPE = {.058B
CHANNEL FLOW THRU SUHAREAR{CFS) = 2.25

FLOW VELOCITY (FEETYSEC) = 4.28 (PER LACFCD/RCFCAWCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 20.11 Tc{MIN.] = 26.61 :
LORGEST FLOWPATH FROM NODE 23 0 TO NODE 21.00 = 5266.46 FEET.

P NI L L F R R L E N E L L N LS PR R LA R R R LR R RS E Lk

FLOW PROCESS FROM RODE 22.00 TO MODE 21.00 IS CODE = 81

190 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.406

RESIDENTIAL (1. DU/AC OR LESS) RUROFF COEFFICIENT = 4100
SOIL CLASSIFICATION IS BT

§.C.3. CURVE NUMBER {aMC II} = 82

ARER-AVERAGE RUNOFF COEFFICIENT = ¢.4100

SUBARER ARER{ACRES) = 188.78 SUBAREBA RUNOFFICFS) = 263.83
TOTAL AREAIACRES) = 189.43 TOTAL RUNOFF{CFS} = 264.54

TCIMIN.] = 26,61

L F E I F I S S A E NI ELE R SRS SRR LN NSRS A RN RN ENER R RS EL LENENLES LS S

FLOW PROCESS FROM RODE 21.00 TD NODE 20.00 IS CODE = 52
>>>>>C0MPUTE NATURAL VALLEY CHANHEL FLOW<<<<<
>5>>>TRAVELTIME THRU SUBARER<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1642.00 DOWNSTREAM(FEET) = 1636, 00
CHANNEL LENGTH THRE SUBAREA({FEET) = 365.50 CHANNEL SLOPE = 0.0L64
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

CHANNEL FLOW THRU SUBAREA(CFS) = 264.54

PLOW VELOCITY (FEET/SEC) = 4.2¢ ({FER LACFCD/RCFCEWCD HYDROLOGY MAMUAL)
TRAVEL TIME{MIN.} = 0.74 Tc(MEIN.) = 27.35
LONGEST FEOWPATH FROM NODE 23.00 TO HODRE 20.00 = 5531.96 FEET.

LEAE R RS L S ARSI E R A E NS L E L N N L R R L L I YL L NI LRSI LY LY

FLOW PROCESS FROM NODE 20.40 TO RCDE 20.00 IS CODE = i

TOTAL MUMBER OF STREAMS = 2

CONFLUENCE WVALUES USED FOR INDEPEMDENT STRERM I ARE:
TIHE OF CCHNCENTRATION{MIN.} = 27.35

RAINFALL INMTEMSITY{INCH/HR} = 3.35

TOTAL STRERM AREL (ACRES} = 189.43

PEAK. FLOW RATE{CFS] AT CONFLUEWCE = 264 .54

EAEL E T ERLF S ERELEFEE RS EE A RS E S AR 2 A E R EN A E LR R RN A E T R TR RN EEE N LY Y Y ]

FLOW PROCESS FROM BODE 25.00 TO NODE 24.00 IS5 COPE = 21

RESIDENTIAL (1. DU/AC OR LESS} RUNOFF COEFFICIENT = .41400
SOIL CLASSIFICATION IS D"

3.C.5. CURVE NUMBER (AMC II) = B2
INITIAL SUBAREA FLOW-LEMNGTH [(FEET)} = lioo.00
_UPSTREAM ELEVATION (FEET) = 165%9.400
DOWNSTREAM ELEVATION{FEET! = 1651.70
ELEVATICON DIFFERENCE{FEET} = 7.30
SUBAREAR OVERLAND TIME OF FLOW [MIN.) = 6.403
100 YEAR RAINFALL INTENSITY (INCH/HCUR) = 8,536
SUBRREA RUNQFF(CFS) = 1.61
TOTAE AREAR{ACRES} = 0.46 TOTAL RUONOFF{CFS} = 1.61

LRSS A EL AN N LR EN A EE AN EL S AR RS TR TR IR AL R R AL L 2 )

FLOW PROCESS FROM NOUDE 24.00 TO HCODE 20.00 I8 CODE = 52
>>>>>00MEUTE HATURAL VALLEY CHANNEL FLOW<<<<<

>>»>»>TRAVELTINE THRU SUBARER<<<<<

ELEVATION PATA: UPSTREAM{FEET} = 1651.70 DOWNSTREAMIFEET) = 1636.00
CHAMNEL LENGTH THRU SUBARFA(FEET) = 341.48 CHANHEL SLOPE = 0.0460

CHANNEL. FLOW THRD SUBARER (CFS) = 1.81

FLOW VELOCZETY (FEET/SECY = 3.53 (PER LACFCD/RCFCEWCD HYDROLOGY HANUAL)
TRAVEL TIME(HIN.) = i.el TC{MIN.} = g.02

LONGEST FLOWPATH FROM MNODE 25.00 T NODE 20.00 = 441.48 FEET.

A EL ES AR A RS AER R RERERLS SRR ERERESEEERESEESERLENLERSEE RS AELERELNE R ENEREEELELE RSN,

FECW PROCESS FROM NODE 24 Q0 TO NCDE 20.00 IS CODE = 81

100 YEAR RAIWFALL INTEMSITY(INCH/HOUR! = 7.385

RESIDENTIAL [l. DU/RC OR LESS) REUNOFF COEFFICIENT = 4100
SOOI CLASSIFICATION IS "D

8.C.5. CURVE NUMBER (AMC II) = B&Z

AREA-AVERAGE RUNOFF COEFFICIEMT = 0.41400

SUBRREL ARER (ACRES) = 2.54 SUBARER RUMOFF(CFS} = T.69
TOTAL ARER(RCRES) = .00 TOTAL RUNOFF{CFS5} = .08

TC(MEIN.) = 8.0Z
ER AR E L ERELERLERLER LN SR A ELERERE LSRR EELEREENEENAEREELER LT RN TR ESE RSN EFEENEE N

FLOW FPROCESS FROM NODE 20.00 TO RCDE 20.00 IS CODE = i
>»>»>DESIGHNATE INDEPENDEWNT STRERM FOR CONFLUENCE<<<<<
>»>>>AND COMPUTE VARIOWS CONFLUENCED STREAM WVALIFES<<<<<

TCTAL NUMBER OF STREAMS = 2

CONFLUENMCE WALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME GF CONCENTRATION(MIN,) 8.02

RATHNFALL INTENSITY ( INCH/HR} 7.38

i1 0
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HYDROLOGY REPORT for 29610 MAC TAN ROAD

TCTAL STREMAM ARER [ACRES) = 3.040
PEAF FLOW BATE(CFS] AT CONFLUENCE = .08
** CONFLUENCE DATA **
STREAM RUNOFF TC INTENSITY ARER
HUMEER [CF2) {MIN.} { INCH/HOUR) [ACRE}
1 264 .54 27.35 3.346 189.43
2 5.08 g.02 7.385 3.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA TUSED FOR 2 STREAMS.

** PEAK FLOW RATE TRBLE **

STREAM RUNOFE TC INTEMSITY
NUHBER [CFS) [MIN.} {INCH/HOUR}

1 86.62 8.402 7T.385

2 268.65 27.35 3.34%
COMPUTEDR CONFLUENCE ESTIMATES ARE AS FOLLOWS:
FPEAF, FLOM RATE{CFS) = 268.65 T [MIN.) = 27.3%
TOTAL AREA (ACRES}) = 192.43
LONGEST FLOWPATH FROM NODE 23.00 TS NODE 20,00 = 5631.96 FEET.
END OF STUDY SUMMARY:
TOTAL AREAR{ACRES) = 192.43 TC{MIN.} = 27.35
PEAK FLOM RATE{CFS) = 268.65
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HYDROLOGY REPCRT for 28610 MAC TAN ROAD

3.2 Developed Condition Hydrologic Model Output

LR E RS L RN S R e LA A AL L L E RS ER SRS S AN N L e LR E AR Rl h

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKRGE
Reference: SAN DIESQ COUNTY FLOOD CONTROL DISTRICT
2003,1985,1%81 HYDROLOGY MANUAT
(o) Copyright 1982-2005 Adwvanced Engineering Software (aes}
Ver. 2.0 Release Date: 06/01/200% License ID 1574

Analysis prepared bn:

' Hhhkk ARk AR RN KA IR AN AN SN DESCRIPTION OF STUIY $h+# kst itk namtant ikt ntant s
f HYDROEOGIC ANALYSIS OF THE 100-YEAR &-HOUR STORM EVENT FOR:
* TAM TPH -APH #188-101-ZB - 29610 MAC TAN ROAD
* DEVELOFED CONDITIONS

IR R Y EI YL L EL AN LSS SRS RS E S FES LA F AL E FAE RSS2 S E LR R L EL AR RS EL 8L L L]

*
i
*

FILE NAME: C:\AESA\Z0OT-7IV100-FR2.DAT
TIME/DATE OF STUDY: 12:54 06/22/2007

2003 ShM DIEGD MANUAL CRITERIA

USER SFECIFIED STORM EVENT{YEAR] = 100.00

£-HOUR DURATION PRECIPITATION {INCHES} = 3.800

SPECIFIED MINIMUM PIFE SIZE{INCH} = 6.00

SPECIFIED FERCENT OF GRADIENTS(DECTHAL) TO USE FCOR FRICTION SLOPE = 0.30
SAN DIEGD HYDROLOGY MANUAT, "C*-VALUES USED FOR BATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDNRES FOR CONFLUEHCE AMNALYSIS
*ISER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWH TO STREET-CROSSFALL: CURB GUTTER-GECMETRIES: MRNNING
; WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIF HIKE FACTOR
H HO. [FT) {FT} SIDE / SIDE/ WAY {FT} {FT} [FT} (FT] fn)

1 30.0 20.0 0.018,0.01850.020 q.87 2.00 0.0313 0.167 G.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

' 1. Relative Flow-Depth = ©.00 FEET )
as {Maximum Allowable Street Flow Depthl - [(Top-of-Curb)

! 2. (Depth) *{Velocity) Comstraint = £.0 (FT*FT/5)

*SIZE PIPE WITH A FLOW CAPACITY GRERTER THAN

OF, EQUAL T THE UPSTREAM TRIBUTARY FIPE.*

I E R Y P R T NS L RN LS F T L L F LS R AL RS E L EE AR AR R R 2R LS AR LR L D )

FLOWW PROCESS FROM MODE 14.00 TO NCODE 13.00 IS CODE = 21

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .4109
S0IL CLASSIFICATION IS D"

8.C.5. CUBVE NUMBER (RMC IXI) = 82

INTTIAL SUBAREA FL{W-LENGTHIFEET) = 10G.00
OPSTREAM ELEVATION (FEET)} = 1842 00
DOWNSTREAM ELEVATION [FEET) = 1834.00
ELEVATION DIFFERENCE{FEET} = 8.00
SUBAREL COVERLAND TIME OF FLOWIMIN.) = g.210
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HYDROLOGY REPORT for 23510 MAC TAN ROAD

104 YEAR BAINFALL INTENSETY (INCH/HOUR} = B.705
SUBAREL RUNOFF{CFS] = ¢.29
TOTAL RREA(ACEES) = 0.08 TOTAL RUNOFF{CFS} = 0.2%

ER AR R L Rl R R R R S R R R L R R R R L L R R R R R R R R Py ey T ]

FLOW PROCESS FROM NODE 13.90 T NODE 12.00 I8 COBE = 52
»2»>>>C0HPUTE NATURAL VALLEY CHAMNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAMIFEET} = 1834.00 DOWNSTRELM (FEET) = 1664.00
CHANNEL LENGTH THEU SUBAREA (FEET) = 22BZ.42 CHANNEL SLOPE = 0.0745
NOTE: CHAMNEL FLOW OF I. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THROD SUBAREA(CFES) = ¢.29

FLOW VELOCITY {FEET/SEC) = 4.0% (PER LACFCD/RCFC&WCD HYDROLOGY MAMITAL)
TRAVEL TIME(MIN.) = 9.29 Tc(MIM.} = i5.50

LOMGEST FLOWPATH FREOM NODE 14.00 TO NOBE 12.00 = 2382.42 FEET.

ER AN A AR R R R RS RS SRR R RS R LR NI L LI E LIRS L EL IR F LT NN L T T TR

FLOW PROCESS FROM NODE 13.00 TO HODE 12.00 ¥s5 CODE = Bl

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.825
RESIDENTIAL {1. DU/ARC OR LESS] RUNOFF COEFFICIENT = .4100

SO0IL CLASSIFICATION IS *D-

5.C.5. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE HUMOFF COEFFICIENT = 0.4100D

SUBAREA AREL{ACREE)] = 15.17 SUBAREA RUNOFF (CFS) = ig.o1
‘TOTAL ARER{ACRES! = 15.25 TOTAL RUNOFF(CFS) = 30.17

TCIMIN.} = 15.50

EA AR S AR R RS SR AR SR ERE SRR NEEELLE LSRR R LN SRS FELELTEI RS R FE LN EF IR TR L

FLOW PROCESS FROM NODE 12.00 TO RODE 11.00 IS CODE = 31

ELEVATION DATA: UPSTREAM(FEET) = 1661.00 DCOWRSTRERM(FEET) = 1652.00
FLOW LENGTH{FEET) = 54.57 MANNING S N = 0.015

LEPTH OF FLOW IN 18.0 IMCH PIPE IS 12.9 INCHES

PIPE-FLOW VELOUITY(FEET/SEC.} = 22.32

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = i
PIPE-FLOW(CFS) = ip.17?

PIPE TRAVEL TIME{MIMN.} = 0.0 TCc{MIN.} = 15.54

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 11.00 = 2436.99 FEET.

A RN A S R A ER L ERLELELERLESLELERELLESERLELLELERAREARFLAEEEEERSFEE FIEE TS EEE YT

FLOW PROCESS FROM NODE 11.40 TO NODE 10,00 IS CODE = 52
>>>>>L0MPUTE HATURAL VALLEY CHANNEL FLOW<<<<<
>»>>>THAVELTIME THRU SUBAREA<<<<<

ELEVATION DATFR: UPSTREAM{FEET} = 1652.00 DOWNSTREAM(FEET) = 1644.00
CHANNEL LENGTH THRU SUBAREA(FEET} = 298.94 CHLNMEL SLOPE = (.0268
CHANNEL FLOW THRUF SUBAREL (CFS) = .17

FLAW VELOCITY (FEET/SEC) = 5.49 (PER LACFCD/RCFCEWCD HYDROLOGY MAMNETAL)
TRAVEL TIME(MIN.) = 0.91 TciMIM.} = 16.45

LONGEST FLOWPATH FROM NODE 14.00 TO NOEE 10.00 = 2735.93 FEET.

ER LS SR ESEESELELSELERIEIE AL A RN SR AELERE RS ER RN EELELESVE NP SOPIEy POF B

FLOW PROCESS FROM NODE 10.00 TO HODE 10,03 IS5 CCDE = 1

TOTAL WNUMBEE OF STREAMS = 2
CONFLAUENCE VALUES USED FOR INDEPENDENT STRERM 1 ARE:

TIME OF COMCENTRATION{MIN.:} = 16.45
RAINFALL INTENSITY{INCH/HR} = 4.64
TOTAL STREAM AREA (ACRES) = 15.25
PEAE FLOW RATE(CFS) AT CONFLUENCE = 30.17
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PR L E L L E RS R ELE N E NS L E S LSRR ELE RS ELE RS ERS I IES RS SR LS LEL BN ES R X

FLOW PROCESS FROM HNODE 1600 7 BODE 15.00 IS QUDE = 21

RESIDENTTAL (1. DA/AC OR LESS) RUNOFF COEFFICIENT = 4104
50IL CLASSIFICATICN IS "D°
§.C.8. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH{FEET)} = 100.00
UPSTRERM ELEVATIONI|FEET) = 1665.00
DOWHSTRERM ELEVATION{FEET] = 1656.60¢
ELEVATION DIFFERENCE{FEET| = .49
SUBAREA OVERLAND TIME OF FLOW{MIN.) = 6.110
100 YERR RAINFALL INTENSITY (INCH/HOUR]) = 8,797

SUBARER RUMOFF(CFS} = 1.05
TOTAL AREAR(ACRES] = 0.29 TOTAL BUNOFF(CFS} = 1.05

LR F R RN EL S R ER RS A E L S A LRSS EE S R LSRR RS EL SR EE RS R EL N L ES A EL L LE L

FLOW PROCESS FROM NODE 15.00 T3 NODE i0.0603 IS COBE = 52

>>>>>C0MPUTE NATURAL VALEEY CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA<<<<<

ELFEVATYION DATA: UPSTRERM (FEET) DCE!?NSTREAHIPEETII = 1644.00
CHAMNEL LENGTH THRU SUBAREA({FEET} = 420-35 CHANNEL SLOPE = 0.0300
CHAMNEL FLOW THRU SUBAREA(CFS] = 1.05

FLOW VELOCITY (FEET/SEC) = 2.62 {PER LACPCD/RCPFC&WCD HYDROLOGY MANEFAL)
TRAVEL TIME(MIN.] = 2.67 To(MIN.) = 8.79

LONGEST FLOWPATH FROM NODE 16.00 TO NOCE 10.400 = 520.35 FEET.

IE S R S R N FL S L FL AL R E L LR LS LSRR LRSS AR R R RS AN L ELERES E L

FLOW PROCESS FROM NODE 15.00 TO NODE 10.00 Is CODE = 81

100 YEAR RAINFALL INTENSITY {INCH/HOUR] 6.960
RESIDENTIAL (i. DUSAC OR LESS} RUNOFF COEFFICIENT = 4100

S0IL CLASSIFICATION IS "D*

5.C.3. CURVE NUMBER (AMC II) = B2

AREAR-AVERAGE RUNOFF COEFFICIENT = 0.4140

SUBARER AREAR(LCRES} = 1.76 SUBAREA RUNCFF (CFS) = 5.02
TOTAL AREA(ACREES) = 2.05 TOTAE RUNOFF{CFE} = 5.85
TC(MIN.) = B.79 '

(A2 EER LRI LR RS RELEL FN AR R AR ERE ERERLERL s R RSN RN ERERE R E SR L LR A R RSy

FLOW PROCESS FROM NODE 15.00 TQ MODE 1t.00 I5 CODE = 1

COWNFLUENCE YALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF COMCENTRATICN(MIN.) = 8.79

RAINFALL INTENSITY {INCH/HR} = &.96

TOTAL STRERM AREA{ACRES] = 2.05

PERE FLOW RATE(CFS) AT CONFLUENCE = 5.85

4 OONFLUOEMCE DRTA **

STHELM RUNOFF TC INTENSITY ARER

NUMBER {CFS} MIN.} [ENCH,; HOUR ) [RCRE}
1 30.17 16.45 4.644 15.25
2 5.85 g.79 6 960 2.05

BEAINFALL INTEMSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STRERMS.

** DPEAK FLOW RATE TABLE **

STREAM RUNCFF Tc INTENSITY
NUMBER [CFS) [MIN.) { INCH /HOUR]
1 21.9% .79 6960
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HYBROLOGY REPCRT for 23510 MAC TAM ROAD

2 34.07 16.45 4.644
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAX FLOW RATE(CFS) = 34.07 To(MIN.} =  16.45
TOTAL ARER[ACRES) = 17.30
LONGEST FLOWPATH FROM NODE 14.00 TC NODE 10.00 = 2735.93 FEET.
e e mE e EEE T EEEEET ——mA T EmEEmTmE T —————— e — +
| END AMALYSIS OF EASTERLY BASIN !
| BEGIN BNALYSIS OF WESTERLY BASIN |
| |
+

EFIE IS NFAE RIS RN FL SRS R R RS ARERE R SRS ERLERRRSSERE L EREESSENLESEELESS]

FLOW PROCESS FROM NODE 23.00 TO NODE 22.00 IS CODE = 21

RESIDENTIAL (1. DU/2C OR LESS) RUNOFF COEFFICIENT = .4100
S0IL CLASSIFICATION IS "D"

5.C.3. CURVE NUMBER {ARMC IT) = 482

INITIAL SUBARER FLOW-LENGTH(FEET) = 100. 60

UPSTREAM ELEVATION (FEET) = 1962.00

EBOWNSTREAM ELEVATION (FEET) = 1955.00

ELEVATICN DEIFFERENCE{FEET] = 7.00

SUBAREA OVERLANT TIME OF FLOW(MIN.) = 6.493

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = §8.4539

SUBAREA RUNOFF(CFS) = 2.25

TOTAL AREA(ACRES) = 0.85 TOTAL RUNOFF [CFS) = 2.25

EEE TS F LT FE R SR TR RS NI FLELIE L F NS AR AN LS AR R AR LR R F R R AR SRS LEL L L)

FILW PROCESS FROM HODE 22.00 TC NODE 21.00 IS CODE = 52
>»>>>C0OMPUTE HATURAL VALLEY CHANNEL FLOW<<<<<
»>>>»>TRAVELTIME THEU SUBAREA<<<<<

ELEVATIQN DATA: UPSTREAM (FEET} = 1955.00 DRNSTREAM (FEET} = 1651.00
CHANMNEE, LENGTH THED SUBRREAR (FEET) = 35166.46 CHANNEL SLOPE = 0.0588
CHAMMEL FLOW THRU SUBARREA(CFS) = 2.25

FLOW VELOCITY (FEET/SEC) = 4.28 {PER LACFCD/RCFC&WCD HYDROLOGY MANUAL}
TRAVEL TIME[HIN.} = 20.11 To(MIN.) = 26.61

LOMGEST FLOWPATH FROM NODE 23.00 TO NODE 21.00 = S5266.46 FEET.

[P T I TR F L FE RS FLF R LSS SN A AR SRS L FRL SR AR R R P P 2R bty R sl b X

FLOW PROCESS FROM NODE 22,00 TO MODE 21.00 IS CODE = Bl

100 YEAR RAINFATI. INTENSITY (ENCH/HOUR) = 3.40¢6
RESTDENTIAE (1. DUSRC OR LESS) RUNOFF COEFFICYENT = 4100
S0IL CLASSIFICATION IS "D"

5.C.3. CURVE NUMBER (AMC IT} = 82
AREd-AVERAGE RUMOFF COEFFICIENT = 0.41i(0

SUBARER AREA(ACRES) = 188.78 SUBAREA RUNOFF{CFS] = 263.83
TOTAL ARER (ACRES) = 189.43 TOTAL RUMOFF(CF5) = 264.54
TC(MIN.] = 2G6.61

ITETE SIS NELS T A RIS NI FLA L EL RS E S LR AR RS REA A RS SR R ARt Rl st BN L 08 RNy

FLOW PR{OCESS FROM MNOLDE 21.90 TO NODE 20.00 IS CODE = S2

>33 >>C0OMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<

>»>>>>TRAVELTIME THRU STTBAREA<<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 1642.0{0 DUWNSTREAMIFEET) = 1636.00
CHAMNEL EEMGTH THRU SUBARERN (FEET) = 365.50 CHAMNNEL SLOPE = {.0164
CHAMNEL FLOW THRU SEHARER{CFS} = 264.54

FLOW VELOCITY (FEET/SEC) = B.20 {PER LACFCD/RCECEWCD HYDROLOGY MAMUAL)
TRAVEL TIME({MIHN.} = .74 TciMIN.]) = 27.35
LONGEST FLOWPATH FROM RODE 23.00 TO NODE 20.00 = 5631.96 FEET.

ITETIFN SRS LE N NSNS FSFE RS NS AR AN AR AR RS AL AR SRESESELR TS EEELESSESES SR
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HYDROLOGY REPORT for 28810 MAC TAN ROAD

FLOW PROCESS FROM MODE 20.00 TO HODE 20.400 I5 CODE = 1

TOTAL NUMBER OF STRERMS = 2
CONFLUENCE VALUJES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF COMCENTRATICN{MIN.) = 27.35
RATNFALL INTENSITY(INCH/HR)} = 3.35
TOTAL STREAM AREA{ACRES} = 189.43
PEAE FLOW RATE{CFS) AT CONFLUENCE = 254.54

LR R E R LT L ERLEL LRI ELI SRS R R R R R s ERLES RN LR ARSI RN R ER LRSS BN L ERE]

FLOW PROCESS FROM NODE 25.00 TO NODE 24.00 IS5 CODE = 21

RESIDENTIAL (1. IMJ/AC OR LESS) FUNOFF COEFFICIENT = .4100
S0IL CLASSIFICATION IS "D-

g2.C.8. CURVE NUMBER {AMC ITX} = &2

INTITIAL SUBAREA FLOW-LENGTHIFEET) = 100,04

UPSTREAM ELEVATION(FEET) = 155900

DOWNSTHEAM ELEVATION(FEET) = 1651.70

ELEVATION DIFFERENCE (FEET] = 7.30

SUBAREa OVERLAND TIME OF PLOW{MIN.) = 6.403

100 ¥EAR RALINFALL INTEMSITY (INCH/HOUR] = B.536

SUBARER RUNOFF{CFS) = 1.81

TOTAL AREA (ACRES) = .46 TOTAL RUNOFF (CFS] = 1.81

LFE TS LR EL R F A F R A S EE R ELES S ER SRR ISR AR RIS RS FR T R EL A ER LN S LY

FLJW PROCESS FROM RODE 24.00 TO MODE 20.00 15 CODE = 52
>»>>>C0MPUTE NATURAL VALLEY CHRNITEL FLOW<<<<<
>»>>>TRAVELTIME THEU SUBAREA<<<<<

ELEVATION DATA: UFSTRERM{FEET) = 1651.70 DIWNSTREAM({FEET) = 1636.00
CHAHNEL LEMGTH THRU SUBAREA(FEET) = 341.48 CHANMEL SLOFE = §.0460
CHAMNEI. FLOW THRU SUBAREL{CFS) = 1.61

FLOW VELOCITY (FEET/SECT} = 3.53 {PER LACFCD/RCPCEWCTD HYDROLOGY HANUALG
TRAVEL TIME{MIN.} = 1.61 To(MIN.} = 8.02

LONGEST FLOWPATH FROM MODE 25.00 TO HODE 20.400 = 441.48 FEET.

IEA S FN IR NS ELE LSRR SRS A ELE R R A RS FR ERS AR RS RS R R PRSI AELE S LELS.]

FLOW FROCESS FROM NODE 24.00 TO NODE Z0.00 I5 CODE = 81

100 YERR RATHFALL INTENSITY (INCH/HOUR) = 7.385
RESIDENTIAL (1. DU/AC OR LESS) RUNQFF COEFFICIENT = .4100
S0IL CLASSIFICATION IS *D°
5.C.5. CURVE NUMBER {AMC II} = B2
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100

SUBARREA AREA(ACRES) = 2.54 SUBAREA RUBMDFF(CFS) = 7.88
TOTAL AREA [ACRES) = 3.00 TOTAL RONOFF{CFS] = g.08
TC(MIN.Y) = 8.02

ER R R RS SRS RN ELENERF LSRN AL E RS R AR RN RR LR Rl s R LTl s

FLOW PROCESS FRCM NODE 20.00 TO NODE 20.00 IS CCOGE = 1

»»>>»>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARICUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLIEMCE VALUES USED FOR INDEPENDENT STRERM 2 ARE:

TIME OF CONCENTRATION(MIN.} = 8.02

RAINFALL INTEWSITY{INCH/HR} = T.38

TOTAL STREAM AREA (ACHES) = 3.a0

PEARK FLOW BRATE(CFS) AT CONFLUENCE = 9.08

** CONFLUENCE DATA **

STREARM BUNOFF Tc INTENSITY ARER
NUMBER [CFS} {MIN. } { TRICH / LR} [ACRE)
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

1 264 .54 27.35 3.345 189.43
Z 9.08 8.02 T7.385 3.00

RAINFALLL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STRERMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF TC INTENSITY
NUMBER {CF5} {MIN.} [ THCH /HOUR §
i 86.62 8.02 T.385%
2 268.65 27.35 3.348
COMEUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAE FLOW RATE([CFE] = 268.65 ToiMIN.} = 27.35
TOTAL AREA (ACRES) = 152.43
LOMGEST FLOWPATH FROM NOLDE 23.00 TD MIEE 20.00 = 5831.96 FEET.

EHD OF STUDY SUMMARY:

E¥D OF RATIONAL MWETHOD ANALYSIS
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HYDROLOGY REPORT for 28810 MAC TAN ROAD

4.0 Hydrology Model Output
4.1 Hydraulic Analysis of Easterly Natural Channel

Easterly Basin - Upstream Cross Section
Gross Section for liregular Section - sasteriy 1

Cherew! Sloge: D.IH400 an
Noemal Diepttt 133 n
Elevation Rangs’ . 15N I1Is00n

Dischame: a2 o

"'M 1351
}15.&;; fj
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HYDROLOGY REPORT for 23610 MAC TAN ROAD

Worksheet for Irregular Section - easterly ¥

¥etted Perimedar:
TFop Width:
Normal Depth:
Critical Depih:
Critical Slope:
Vefocily:

Velociy Heed:
Specic Enengy:
Froude Numbes:
Fow Typs:

0.050
165253
1551.20 10 1650.00 ft
1.3
15.33
1503
133
1.06
0.04465
288
0.13
146

Hﬂgs##nﬂm
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HYDROLOGY REPORT for 23810 MAC TAN ROAD

Worksheat for rregular Section - sasterly 1
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HYDROLOGY REPCRT for 29610 MAC TaN ROAD

Zasterly Basin - Downsiream Cross $ection
Cross Section for Irregular Bection - EAST 2

Channel Slope: D040 am

Harmal Elepih: 143 #t

Elevsiion Range: 164400 iz 1645 40 N

Discharnge: krd ov) ity
W— 14301

firzn
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HYDROLOGY REPGRT for 25510 MAC TAN ROAD

Worksheet for Irregular Section - RAST 2

0.050

Wate: Surface Blevation: 4243 ft
EdevaBon Range: 164 1.00 1o 164840 ft

Fhow Area: 11.54 i
Wetted Perimeter: 45 ft
Top Widih: 17.21 L]
Horral Depth: - 143 ft
Critical Depiy 115 ft
Crifical Sloge: 804483 i
Vieloeiy. b ic fifs
Velocity Head: 0.12 t
Specife Energy 155 i
Frouds Number: a5
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HYDROLOGY REPORT for 20610 MAG TAN ROAD

Worksheet for Irregular Section - EAST 2
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HYDROLOGY REPORT for 29610 MAC TAN ROAD

4.2 Hydraulic Analysis of Westerly Natural Channel

Westerly Channef - Section 1
Cross Section for Irregular Section - WEST 1

T 0.038
0.01640 wn

238 i
1642.5 ke 1650.00
26641 s

j—=nwr —]
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HYDROLOGY REPORT for 29610 MAC TAM ROAD

Worksheet for lrregular Sectlon - WEST 1

6.030

1544 .50 - i

1642 50 %0 1650.00 #

3547 i

aan 21
Top Width: 3340 f
Marmal Deplit 230 ft
Criticat Depih: 242 #
Crilicsi Slope: 061245 et
Vakocity. £93 firs
Vtocity Head: 75 f
Specific Enengy. 385 1]
Froude iumber. 1.1
Flow Type: ﬁ.pamﬁul
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

Workshest for Irrsguiar Section - WEST 1
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HYDROLOGY REPORT for 29610 MAC TAN ROAD

Wastarly Chennal - Sgction 2
Cross Sectien for Imegular Section - WEST 2

Channel Siope: 001640 Am
Normal Degif: 278 ]
Elewalion Range: 1639.80 10 1548.80 &

Diéacharge: 268.55 [
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HYDROLOGY REPORT for 28610 MAC TAN ROAD

Warkshest for Irregular Sectlon - WEST 2

Solve For;

Wetted Parimeter:
Top Widh:
Nocma? Deplty:
Critical Depth:
Criticsd Slepe:

Yelocity Hear!:
Specific Energy:
Froude Humber:
Flow Type:

b

164239
1639.60 ic 1648.60 1t
a2
21.54
a7
A
300
D01 #65
£31
107
385
17

Hﬂggﬁnnm:ﬁ
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! HYDROLOGY REPORT for 29610 MAC TAN ROAD

Workshest for Irreguiar Ssction - WEST 2

1
|
i
i
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